This papers studies how the presence of women in academic committees affects the chances of success of male and female candidates. We use evidence from Italy, where candidates to Full and Associate Professor positions are required to qualify in a nation-wide evaluation known as Abilitazione Scientifica Nazionale. This evaluation was conducted between 2012 and 2014 in 184 academic disciplines and it attracted around 70,000 applications. In each field, committee members were selected from the pool of professors that had volunteered for the task using a random lottery. We estimate the causal effect of committees' gender composition on candidates' chances of success exploiting the existence of this system of random assignment. In a five-member committee, each additional female evaluator decreases by 2 percentage points the success rate of female candidates relative to male candidates. Information from 274,000 individual evaluation reports shows that, in mixed-gender committees, male and female evaluators are equally biased against female candidates, suggesting that the presence of women in the committee affects the voting behavior of male evaluators.
Introduction
To achieve gender balance, academia has still a long way to go. In Europe women account for 46% of PhD graduates, 37% of associate professors and only a mere 20% of full professors (European Commission 2013). The US displays similar patterns and in Japan the gender imbalance is even larger (National Research Council 2009 , Abe 2012 .
There are several possible explanations for the persistent underrepresentation of women in top positions in academia. According to the pipeline theory, it would be mainly a matter of time that women would move their way through a metaphorical pipeline to reach top-level jobs. However, in most disciplines, the share of women among faculty members remains low even after decades of improved recruitment of women at the undergraduate and the doctoral level Kahn 2004, 2009 ). Gender differences in promotion rates might reflect differences in productivity, perhaps due to the existence of gendered roles at the household level or the lack of female mentors and role models (Blau et al. 2010) . Furthermore, some authors have pointed out that women are less likely to apply for promotions (Bosquet, Combes and GarciaPeñalosa 2013, De Paola, Ponzo and , maybe due to existence of gender differences in the preference for competitive environments (Niederle and Vesterlund 2007; Buser, Niederle and Oosterbeek 2014) or in bargaining abilities in the labour market (Babcock, Gelfand, Small and Stayn 2007; Blackaby, Booth and Frank 2005) . Moreover, women seem to devote more time to tasks that are socially desirable but might not taken into account in promotion decisions (Vesterlund, Babcock and Weingart 2014) .
Beyond these supply-side explanations, the paucity of women in top positions in academia has been also sometimes attributed to the existence of gender discrimination by the (mostly male) evaluators that decide on hiring and promotion decisions.
1 It has been argued that male evaluators might be subject to gender stereotypes. 2 They are also more likely to be acquainted with male candidates and these connections might perhaps affect the outcome of the evaluations (Zinovyeva and Bagues 2014) . The lack of female evaluators might also be detrimental for female candidates if men and 1 Gender discrimination in academia remains a controversial issue. According to a meta-analysis by Ceci and Williams (2011) , the more recent empirical evidence fails to support assertions of discrimination in manuscript reviewing, interviewing, and hiring. However, other studies show that female researchers might still receive lower evaluations than male researchers with identical characteristics (e.g. Steinpreis, Anders and Ritzke 1999, Moss-Racusin, Dovidio, Brescoll, Graham and Handelsman 2012) .
2 For instance, a report by a Spanish governmental organization, the Foundation for Science and Technology, claims that in "academia, promotion is based on a system [...] that benefits men more than women, since the barriers arise when mostly male committees evaluate female candidates and reject their promotion" (Fundación Española para la Ciencia y la Tecnología, Mujer y Ciencia: La situación de las Mujeres Investigadoras en el Sistema Español de Ciencia y Tecnología, (FECYT, 2005) , page 48. women differ in terms of which research areas are more valuable. For instance, several authors have documented the existence of gender segregation across different subfields in Economics (Dolado et al. 2012, Hale and Regev 2014) . If evaluators overrate the importance of their own types of research, a preference for same-sex candidates might arise.
These arguments have reached policy makers. Gender quotas in scientific committees have been already introduced in countries such as Spain, Finland, Sweden, and Norway, and they are being considered in other countries. A recent report of the European Commission argues that a gender-mixed composition of scientic committees is needed to ensure that constant progress is made towards gender-equality in research and scientic careers.
3 However, the empirical evidence on the impact of committees' gender composition is scarce, typically based on small samples, and it is rather inconclusive. Sometimes, applicants seem to benefit from the presence of same-sex evaluators (Li 2012, De Paola and , but most often gender does not seem to play any role (Moss-Racusin, Dovidio, Brescoll, Graham and Handelsman 2012; Steinpreis, Anders and Ritzke 1999; Abrevaya and Hamermesh 2012; Jayasinghe, Marsh and Bond 2003) or applicants obtain relatively better evaluations from opposite-sex evaluators (Broder 1993; Ellemers, Heuvel, de Gilder, Maass and Bonvini 2004) . From a policy perspective, the lack of more extensive and conclusive evidence is disappointing. Gender quotas are costly for senior women, as they increase disproportionally the time that they have to devote to evaluation committees. A better understanding of its impact on recruitment and promotion decisions is key in order to determine whether they are cost-effective. Zinovyeva and Bagues (2011) provide the first large-scale experimental evidence on the role of evaluators' gender in academic evaluations. They analyze the evaluations received by 30,000 applicants to Associate and Full Professor positions in all academic disciplines in Spain between 2002 and 2006, when the system known as Sistema de Habilitación was in place. The institutional set up provides an interesting randomised natural experiment. Within this system, applicants have to qualify in a centralized evaluation which is performed periodically by evaluation committees at the national level. Each time, committee members are selected by public officials from the corresponding pool of eligible evaluators using a random lottery. As a result, candidates with similar characteristics may, by the luck of the draw, be assigned to evaluation committees with different gender compositions. On average, the gender of evaluators does not have a statistically significant impact on the chances of success of male and female candidates. The authors also show that the impact of evaluators' gender does not depend on the degree of feminization of the field, it is similar across different disciplinary groups (Life Sciences, Natural Sciences, Engineering, Social Sciences and Humanities), but it seems to vary across different types of positions. Evaluators exhibit a same sex preference in competitions to Full Professor, but an opposite sex preference in competitions to Associate Professor.
In this paper, we analyze how the gender composition of academic committees affects evaluations using evidence from another large-scale natural randomized experiment: qualification evaluations in Italy. This system of promotions, known in Italian as Abilitazione Scientifica Nazionale, is largely similar to the system that was in place in Spain between 2002 and 2006, but also presents some distinctive features. As in the Spanish case, candidates to Associate and Full Professor positions are required to qualify first in an evaluation performed at the national level by a committee whose members are selected randomly from a pool of eligible evaluators in the field. However, while in Spain evaluations involved a research seminar given by the candidate, in Italy the evaluation relied completely on CVs and publications and it does not require any personal interaction between evaluators and candidates. Most importantly, the procedure was extremely transparent. All the relevant information -including candidates' and evaluators' CVs, bibliometric indicators and individual evaluation reports -was publicized online.
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Our database includes information on 69,020 applications in 184 different fields. Compared to male applicants, female applicants tend to exhibit a worse CV in terms of the quantity and quality of publications and a lower unconditional success rate. However, we do not observe any significant differences in their conditional success rate: on average, women are as likely to qualify as male candidates with similar observable research production. Next, we examine whether the chances of success of male and female candidates depend on the gender composition of committees. We compare the success rate of male and female candidates in exams where the gender composition of the committee is expected to be similar but, due to the random draw, committees end up having a different gender mix. As expected, these groups of candidates are statistically similar in every observable predetermined dimension. At the same time, we find that the success rate of female applicants is significantly lower whenever, due to the random draw, the committee includes more female evaluators. In a five-member committee, each additional female evaluator decreases by around two percentage points (five per cent) the success rate of female applicants relative to the success rate of male applicants. This effect is mainly driven by evaluations in exams for Associate Professor positions.
The availability of very detailed data also allows to examine more closely the po-tential mechanisms at work. In our data approximately 14% of candidates voluntarily withdraw from the evaluation process when the lottery is drawn and the identity of evaluators is known. We find that this decision does not depend (significantly) on the gender composition of committees. Hence, the gender composition of committees matters because it affects evaluations, and not because it influences candidates' final decision to apply. We also analyze the individual voting behavior of committee members. Committee members typically collect information about the quality of candidates, they share it, debate about it and take a vote. Thus, the presence of women in the committee might affect the final outcome directly through their own vote, but also indirectly through their impact on the voting decisions of other committee members. Information from around 274,000 individual voting reports shows that, in mixed-gender committees, male and female evaluators are equally biased against women, suggesting that the presence of women in the committee affects the voting behavior of male evaluators. We also examine the length of evaluation reports. This variable might partly reflect the amount of information that was available about the quality of a candidate. Male and female evaluators write reports of similar length independently of the gender of the applicant.
Overall, the evidence in this paper suggests that, on average, academic evaluators do not exhibit a preference for same-sex candidates. If anything, female candidates tend to be more successful in committees with fewer female evaluators. The potential introduction of gender quotas in these committees would be detrimental both for junior female researchers, who would have lower chances of being promoted, and for senior ones, who would have less time available to work on their research.
The structure of the paper is as follows. First, section 2 discusses the related empirical literature. Section 3 describes the institutional details of the system of Abilitazione Scientifica Nazionale. Next, in section 4 we present the data and in section 5 we analyze the role of candidates' and evaluators' gender in evaluations and we explore possible explanations for the observed evidence. Finally, in section 6 we summarise our results and we examine some possible policy implications.
Literature review
The role of the evaluators' gender in academic evaluations has been studied by a number of authors.
5 Typically the main empirical challenge has been to identify variations in the gender composition of committees that are not somehow related to the relative quality of male and female candidates. At least two papers provide experimental evidence. Moss-Racusin, Dovidio, Brescoll, Graham and Handelsman (2012) performed a randomized double-blind study where 127 biology, chemistry, and physics professors from research-intensive universities rated the application materials of an undergraduate science student who had (ostensibly) applied for a science laboratory manager position. Both male and female faculty judged a female student to be less competent and less worthy of being hired than an identical male student. Steinpreis, Anders and Ritzke (1999) asked 238 male and female academic psychologists to review the CV of an applicant who was assigned randomly a male or a female name. They do not observe any impact of evaluators' gender on the assessments. Another empirical strategy is to compare the assessments received by the same application from different independent evaluators. The key assumption in this case is that the gender of candidates does not affect the assignment of evaluators. While the above literature considers the behavior of independent individual evaluators, very often hiring and promotion decisions are taken by committees composed of several members. A few articles have studied the role of committees' gender composition. For instance, Li (2012) examines the extent to which evaluators' gender influences peer review at the US National Institutes of Health, using information from around 20,000 successful applications. Taking into account the observable information about the past and future research performance of successful candidates, Li concludes that reviewers exhibit a same-sex preference when they review competing applications, but not when they evaluate new applications. study how variations in the gender composition of evaluation committees affect the chances of success of 1,000 applicants to Full and Associate Professor positions in Economics and Chemistry in Italy, documenting a same sex preference. Zinovyeva and Bagues (2011) provide the first evidence from a large-scale randomized natural experiment involving all academic disciplines in a given country. They analyze the evaluations received by 30,000 applicants for Full and Associate Professor positions in every academic field in Spain between 2002 and 2006. On average, the chances of success of female and male candidates are unaffected by the gender composition of committees, but there might be some heterogeneous effects depending on the position at stake. Similarly, in this paper we contribute to the literature providing evidence from another large-scale randomized natural experiment. In this case, we use information from qualifying exams for Associate and Full Professor positions that were held between 2012 and 2014 in every discipline in Italy. These evaluations involved 70,000 candidates. As in Zinovyeva and Bagues (2011) , the institutional setup provides a very transparent source of exogenous variation in committee composition: the random lottery that selects committee members out of the pool of eligible evaluators. Moreover, as we explain in detail below, the availability of very detailed information about committee members' individual voting behavior allows us to shed some light on the interactions that arise within committees.
Background
Most Italian universities are public and the recruitment of full and associate professors is regulated by national laws.
7 Before 2010, recruitment procedures were managed locally by each university. According to some authors, this system fostered nepotism (Durante et al. 2011) . In 2010, a two-stage procedure similar to those already in place in other European countries was introduced (e.g. France and Spain).
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In the first stage, candidates to Associate Professor (AP) and Full Professor (FP) positions are required to qualify in a national-level exam. Evaluations are conducted separately in 184 scientific fields (in Italian named settore concorsuale) designed by the Ministry of Education. A positive evaluation is valid for four years while a negative one implies the exclusion to participate in further national evaluations during the following two years. Qualified candidates can participate in the second stage, which is managed locally by each university. This may consist in either an open competition or the assessment of an internal candidate. 7 According to OECD Education at a glance (2013 edition), in 2011 about 92% of students in tertiary education were enrolled in 66 public universities and the remaining 8% in 29 independent private institutions.
8 Law number 240/2010, also known as "Gelmini reform" after the name of the minister of Education.
9 From 2017 on this second option will be viable only for assistant professors who want to become associate.
The national examination
The first national evaluation, which we study in this paper, was performed between 2012 and 2014, about two years after the reform approval.
10 The time structure of the examinations was as follows. The call for eligible evaluators was published in June 2012. The deadline to apply was August 28. Once the list of eligible evaluators was settled, the Ministry publicized their identities and their CVs. In the meantime, the call for candidates' applications was issued in July. Candidates could apply to multiple fields and positions. The deadline for applications was November 20. Then, in January 2013, when the initial list of applicants was settled but before it was publicized on-line, committee members were selected by random draw. Soon afterward, and before having access to the list of candidates, each evaluation committee is required to draft and publish on-line a document describing the general criteria that would be used to grant a positive evaluation. For candidates, the deadline to withdraw applications expires two weeks after these criteria are publicized. Finally, evaluation committees are informed about the final list of candidates and the examination takes place. Below we explain in more detail how evaluators are selected and how the evaluation is performed.
Selection of committees
Evaluation committees include five members selected by a random lottery. Four members are drawn from a pool of eligible evaluators affiliated to an Italian university (hereafter 'Italian') and the remaining member is selected from a pool of eligible evaluators who are affiliated to a foreign university (hereafter 'foreign').
11 The only constraint to the randomization process is that no university can have more than one evaluator within a single committee. All evaluators are in charge for two years. In case an evaluator resigns, a replacement is selected randomly from the corresponding list of eligible evaluators. The set of 'Italian' eligible evaluators includes all full professors in the field who volunteered for the task and satisfied some minimum quality requirements. In Math, the Natural and Life Sciences, and Engineering eligible evaluators are required to have a research production above the median of full professors in the field in at least two of the following three dimensions: (i) the number of articles published in scientific journals, (ii) the number of citations, (iii) and the H-index.
12 In the Social Sciences 10 A detailed description of the process is available at http://abilitazione.miur.it/public/ index.php?lang=eng 11 Whenever the pool of foreign professors included less than four professors, all five committee members were drawn from the pool of eligible evaluators based in Italy.
12 More precisely, this includes Mathematics and IT, Physics, Chemistry, Earth Sciences, Biology, Medicine, Agricultural and Veterinary Sciences, Civil Engineering and Architecture (with the exception of Design, Architectural and Urban design, Drawing, Architectural Restoration, and Urban and and the Humanities, the research performance of eligible evaluators has to be above the median in at least one of the following three dimensions: (i) the number of articles published in high quality scientific journals (in what follows, 'A' journals), 13 (ii) the overall number of articles published in any scientific journals and book chapters, and (iii) the number of published books. The set of 'foreign' eligible evaluators includes Full Professors affiliated to a university from an OECD country who volunteered for the task. 'Foreign' eligible evaluators have to satisfy the same research requirements as 'Italian' ones. While 'Italian' evaluators work pro bono, OECD evaluators receive e16,000 for their participation in two evaluations.
The evaluation
A positive assessment of each candidate requires a qualified majority of four votes. Committees make their assessments based on candidates' CVs. The evaluation does not involve neither exams nor interviews. In principle, committees have full autonomy on the criteria to be used in the evaluation. Nonetheless, an independent evaluation agency appointed by the ministry collected and publicized information on the research productivity of candidates in the previous ten years, as measured by the three bibliometric indicators and asked the committees to evaluate candidates' publications also with reference to the above bibliometric indicators. These productivity measures are normalized taking into account time since first publication and job interruptions, typically related to maternity or paternity.
At the end of the process committees release for each candidate a (i) collective evaluation explaining how their final decision was taken and (ii) five individual evaluations explaining each evaluators' position (see Figure 1 ).
Data
We use information from the first edition of the Abilitazione Scientifica Nazionale. For each of the 184 academic fields, the dataset includes information on (i) eligible evaluators; (ii) evaluators that eventually served in committees, (iii) applicants, and (iv) the final outcome of the evaluation. Below we describe in detail the database.
14 Regional Planning), Industrial and Information Engineering, and Psychology.
13 An evaluation agency determined with the help of several scientific committees the set of journals to be considered as high quality in each field.
14 We collected the CVs of candidates and evaluators and their final evaluations from the webpage of the Ministry of Education. To avoid homonymity problems, we have excluded 14 candidates that had the same name and surname within the same exam.
Evaluators
Overall 7,239 FPs volunteered to serve in committees. In the average field, the pool of eligible evaluators includes 32 'Italian' FPs and eight 'foreign' FPs. Approximately 20% of 'Italian' evaluators are women (Table 1 , upper panel). The 'foreign' pool is less feminized: only 12% of 'foreign' evaluators are women. Four out of the five committee members were selected through a random draw out of the pool of 'Italian' eligible evaluators and the remaining committee member was drawn out of the pool of 'foreign' eligible evaluators.
15 Taking into account the composition of both pools, the expected share of women in the committee is around 18%. 16 The actual gender composition of committees is similar to the expected one: on average 18% of committee members were women. Approximately one out of every thirteen evaluators resigned and was replaced by another eligible evaluator. These replacements increased slightly the share of women in committees, but the difference is not statistically significant (Table 1 , lower panel).
Initial set of applicants
The initial number of applications was equal to 69,020. On average, there were 375 applications per field, 117 in examinations for Full Professor (FP) positions and 258 in examinations for Associate Professor (AP) positions. Several candidates participated in more than one evaluation, either in different fields or in different categories of the same field. The average candidate participated in 1.5 examinations. As shown in Table 2 , most applicants are are affiliated to an Italian institution (96%) and, not surprisingly, applicants tend to be older in competitions for a position of FP than in competitions for a position of AP (49 vs. 43 years old). In qualification exams for positions of FP around 31% of candidates are women and, among candidates for positions of AP, the degree of feminization is slightly larger: women account for 41% of candidates. Applicants to FP are more likely to hold a permanent position in an Italian university (74% vs. 47%) and, out of these candidates, three fourths hold a position in the same field to which they are applying. We also collected information on the relative order of application for all candidates. We normalized this variable uniformly between 0 and 1. In principle, the timing of the application can reflect both candidates' self-confidence and their quality.
CVs include detailed information on candidates' research production. The average 15 In twenty fields the pool of foreign evaluators did not reach the required threshold of four members. In these cases all five committee members were drawn from the 'Italian' pool. Additionally, in two fields the pool of foreign evaluators included originally four members, but after the resignation of the foreign member her replacement was selected from the 'Italian' pool. 16 We have calculated the expected gender composition of committees using a simulation with 1000 draws, taking into account that the lottery that decided committee composition was subject to the constraint that committees cannot include more than one member from the same university.
CV has 16 pages and it reports around 64 research outputs, including journal articles (36), books (2), book chapters (7), and patents (0.24). A typical paper is coauthored by 5 authors and only 34% of papers are single authored. The candidate reports to be the first author in 22% of the occasions and the last author in 12%. 17 We also gathered information on two variables that proxy the quality of publications. In the Social Sciences and in the Humanities, we collected information on the total number of articles published in A journals. 18 Candidates in these fields published on average 4 A-journal articles. In Sciences, we also consider the Article Influence Score (AIS) of journals.
19 Summing up the AIS of all the publications of a candidate, the total AIS of the average candidate is around 61. Not surprisingly, candidates to FP positions have a relatively stronger publication record. They have a longer publication list (89 vs 53 publications) and their total AIS is also significantly higher (86 vs 49). Table 2 also provides information about candidates' characteristics, by gender (columns 5-7). Female applicants tend to display slightly longer CVs but their publication record is significantly weaker (Table 2, columns 5-7). They are also younger, less likely to be based abroad, and more likely to have a permanent contract in the same field where they applied. We do not observe any significant difference in the timing of the application between men and women.
Final set of applicants
Approximately 14% of applicants (9,870 out of 69,020 applications) withdrew their application once the identity and the criteria of evaluators were made public. The incidence of withdrawals was significantly larger in FP examinations than in AP examinations (16% vs 13%). Withdrawals were also more common among female applicants (17% vs 13%).
The evaluation agency of the Ministry of Education collected and publicized detailed information about the research production during the 10 previous years of the final set of candidates. In the Social Sciences and the Humanities, it includes the number of books, the total number of academic articles, and the number of articles published in Ajournals. In Scientific fields, the evaluation agency collected information on candidates' number of publications, citations received and on their H-index.
Using these bibliometric indicators, the evaluation agency compared the research productivity of candidates with the research productivity of professors in the category to which they applied. Around 38% of candidates were above the median in each of the three corresponding bibliometric dimensions. Applicants in FP examinations were relatively stronger than in AP examinations (42% vs. 36% are above the median) as well as male applicants (40% vs 34%).
Around 43% of the applicants that did not withdraw their application managed to qualify. The success rate is slightly lower if we consider all candidates that initially applied (37%). In addition to the final decision of the committee, we also collected information on the length of evaluation reports and on the voting behavior of each committee member.
20 The average collective evaluation report included 280 words, while individual reports were slightly shorter, around 176 words. 43% of these reports were favorable to the candidate and most of the time (80%) decisions were taken by unanimity. Success is strongly correlated with observable research productivity (Figure 2 ). Among candidates whose quality was below the median in every dimension, only 4% managed to succeed. On the contrary, 63% of candidates that excelled in all three dimensions qualified.
Empirical analysis
The empirical analysis is organized as follows. First, we provide some descriptive information about the presence of women along the academic career ladder. Second, we compare the evaluations received by male and female applicants that participated in the Abilitazione Scientifica Nazionale and examine whether the gender gap varies with the gender composition of committees. Finally, in order to get a better understanding of the observed patterns, we study the impact of committees' gender composition on candidates' decision to withdraw their applications and we also analyze the information provided by individual voting reports.
Gender gap in promotions
The proportion of women decreases along the academic career ladder. As shown in Table 3 , approximately 45% of assistant professors affiliated to Italian universities are women.
21 The share of women among Assistant Professors applying for positions of Associate Professor in the national qualification exams is slightly lower, around 43%, 20 We conducted a text analysis of the individual evaluation reports. We identified approximately 9,000 different sentences that indicate the evaluator's decision to fail or to pass a given candidate. This sentences were used in approximately 274,000 of the 295,000 available individual evaluation reports. 21 We collected from the Ministry of Education information on all assistant and associate professors in the field who were affiliated to an Italian university in December 2012, shortly before Abilitazione Scientifica Nazionale took place. Unfortunately, we do not have systematic information on the identity of other potential applicants, such as Italian researchers based abroad, researchers based in an Italian research centre (CNR) or potential applicants based in a Italian university who had some alternative contract (i.e. postdoctoral scholarship).
and women constitute only 40% of assistant professors that qualified. Similarly, while 35% of associate professors based in Italian universities are women, in evaluations for Full Professor positions the share of women is equal to 32%, and it is slightly lower among those who qualify, around 30%.
Next, we analyze why female candidates are underrepresented among successful candidates, paying particular attention to the role of committees' gender composition.
Gender differences in performance
Overall, male candidates tend to be more successful. The (unconditional) gender gap is equal to 2.2 percentage points (Table 4 , column 1). In order to disentangle how much this reflects differences in the quality of candidates or in the assessments of evaluators, we compare the chances of success of male and female candidates taking into account their observable research productivity and the field and category where the evaluation is being performed. In particular, we estimate the following equation:
where Y i,e is a dummy variable that takes value one if candidate i qualifies in evaluation e (for instance, evaluation for the position of Associate Professor in Applied Economics) and value zero if the candidate fails to qualify. F emale i is a dummy variable indicating the gender of candidate i. We control for the observable productivity of candidates using the information described in section 4.2 and, to account for possible non linearities, we also consider a set of indicator dummies that take value one if candidate's quality in a certain dimension is above the median in the corresponding category and field (X i ). In addition to direct measures of research productivity, we also take into account a number of individual characteristics that might be correlated with quality, such as candidate's age, country of residence or the relative order of application (Z i ). In the case of candidates based in an Italian university, we also consider their affiliation, the type of contract and whether they hold this contract in the same academic field to which they are applying. A set of dummies at the exam level (µ e ) controls for any overall differences across exams that might affect the success rate of male and female candidates in a similar way. As a result, the coefficient β 1 captures any systematic differences in the success rate of female and male applicants that cannot be explained by candidates' observable characteristics. We cluster standard errors at the field level to account for the fact that the same committee evaluates all candidates within a field. Most of the unconditional gender gap is explained by differences in candidates' observable research productivity. The residual gender gap is about 0.4 percentage points and it is not significantly different from zero (columns 2 and 3). We also analyze how the gender gap varies depending on the category or the type of field. The gender gap is slightly larger in competitions to Associate Professor and in the Social Sciences and the Humanities, but it is not significantly different from zero at standard levels (columns 4 and 7).
Does the gender composition of committees matter?
On average, female candidates are as likely to qualify as male candidates with similar observable research productivity. Next, we investigate whether the presence of female evaluators in the committee makes any difference. We estimate again equation (1) including now the interaction between the gender of the candidate and the share of women among evaluators. Interestingly, while in committees where all evaluators are male there is no gender gap, in mixed gender committees there is a significant gap in favor of male candidates (column 1, Table 5 ). This effect is slightly larger and more precisely estimated in evaluations of application for AP positions (columns 2 and 3). The magnitude is relatively similar in different disciplinary groups (columns 4 and 5).
The above estimates cannot be easily interpreted as causal effects. They have to be considered with caution due to the potential existence of differences in the (unobservable) quality of male and female candidates across different fields. To address this endogeneity problem, we examine how the gender composition of committees affects male and female candidates' chances of success, exploiting the exogenous variation in committee composition caused by the random draw. More precisely, we compare the success rate of male and female candidates who initially were expected to face an evaluation committee with the same gender composition but, due to the random draw, are assigned to committees with different gender compositions. To avoid any potential selection bias, we consider the pool of initial applicants, independently of whether they withdrew their application when they received information about committee composition. We estimate the following equation:
where Y i,e takes value one if the candidate qualifies and value zero in the candidate withdrew her application or failed the evaluation. The variable F emale e represents the share of female evaluators in the committee that was initially randomly drawn, before any evaluator resigned, and F emale expected e is the expected share of women in the committee. In order to increase the accuracy of the estimation, we also include information about individual observable productivity and individual characteristics that might be correlated with quality. Standard errors are clustered at the field level.
The coefficient β 2 captures the causal effect of committees' initial gender composition on the success rate of female candidates, relative to male candidates. The key identifying assumption is that, conditional on the expected composition of the committee, its actual composition is uncorrelated with any unobserved factor that might affect candidates' evaluation. In other words, the consistency of β 2 relies on the assignment being indeed random. The way in which the randomization was conducted -selecting a random sequence of numbers that was then applied to several fields -suggests that there was little room for manipulation. Nonetheless, we explicitly test the randomness of the assignment. As expected, there exists no significant correlation between the random shock to committee composition and any predetermined variable (Table 6) . Table 7 reports the estimates from equation 2. The initial share of women in the committee has a significant negative impact on the relative chances of success of female candidates (column 1). In column 2, we control for candidates' observable research productivity and individual characteristics. The point estimate is slightly larger but, as expected, statistically similar. In column 3, we take into account the fact that some evaluators declined to participate in committees. More precisely, we instrument the final gender composition of the committee using the initial composition of the committee determined by the random draw. Results are very similar, if anything the impact of committees' gender composition is slightly larger. In terms of economic magnitude, an additional woman in a five-member committee decreases the relative chances of success of female candidates by approximately two percentage points (∆ F emale e =1/5; β 2 = 0.123). This pattern seems to be driven mainly by the evaluations of applications for AP positions and the magnitude of the effect is very similar in Sciences and in Social Sciences and Humanities (columns 4-7).
Do female applicants shy away from male evaluators?
The presence of women in the committee has a negative impact on the chances of success of female candidates. This might reflect evaluators' assessments or, alternatively, it might be that the gender composition of committees affects differently male and female candidates' decision to participate in the evaluation process. Some candidates might withdraw their application if they believe that evaluators might have some (direct or indirect) preference for same-sex or opposite-sex candidates. The composition of committees can also affect the information that is available to male and female candidates about their own chances of success. Evaluators might potentially provide more accurate information to same-sex candidates.
Approximately 13% of male candidates withdraw their application before the evaluation is conducted. The proportion of women that decides not to proceed with their application is significantly higher, approximately 17%. However, these gender differences in attrition rates are not related to the gender composition of committees (Table  8 , columns 1-3). Women are slightly more likely to withdraw their application when there are women in the committee, but the coefficient is economically small and it is not statistically significant. A similar result arises when we consider separately exams to FP and exams to AP positions, or exams in the Social Sciences and the Humanities vs. exams in the Sciences (columns 3-8).
Individual evaluations
Committees that include female evaluators tend to be less favorable towards female candidates. In principle, it is unclear whether this effect is directly driven by the voting behavior of female evaluators or, perhaps, by the reaction of male evaluators to the presence of female evaluators in the committee. In order to shed light on this issue we analyze the individual voting behavior of each committee member. We run the following equation at the level of individual evaluation:
where the dependent variable Y i,c takes value one if committee member c voted in favor of candidate i and the set of independent variables is similar to the one consider in equation 2. In all-male committees, female candidates tend to obtain a similar number of positive votes as equally qualified male candidates, but in gender-mixed ones women have a significantly worse performance, although in this case the gap is only significant at the 10% (Table 9 , columns 1 and 2). Two possible mechanisms might explain this pattern. First, female evaluators might be biased against female candidates. That would explain why the presence of women in the committee hurts the chances of success of female applicants. Second, maybe male evaluators change their voting behavior in the presence of women in the committee, becoming tougher with female candidates. To disentangle between the two mechanisms, we examine whether male and female evaluators vote differently depending on the gender of the candidate. In order to account for potential differences in the quality of candidates that might be observed by evaluators but not by the econometrician, we run the following equation:
where candidate fixed effects control for any characteristics of candidates that are observable by all committee members and the error term ic captures any remaining differences in the evaluation criteria of committee members, for a given candidate. If anything, female evaluators are slightly more favorable towards female candidates than male evaluators, but the difference is not statistically significant (colunm 3). The gender gap observed in mixed-gender committees cannot be explained exclusively by the behavior of female evaluators. Both of male and female evaluators sitting in mixedgender committees are relatively less favorable towards female candidates.
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Finally, we examine the length of collective and individual evaluation reports. As we point out in a companion paper, evaluation reports tend to be longer when evaluators and candidates work in the same institution, they are co-authors or they do research in the same subfield (Bagues, Sylos-Labini and Zinovyeva 2014) . The length of reports is also decreasing with the number of candidates that a committee has to evaluate, suggesting that committees with many candidates spend less time on each evaluation. In sum, the length of evaluation reports might reflect the amount of information that was available to evaluators about the quality of the candidate at the time. We run equation (3) using as dependent variable the length of committees' collective report. Evaluators write slightly longer reports on female candidates, but this gap is only significant at the 10% and it does not vary with the gender composition of the committee (Table 10 , column 1). The length of individual reports does not depend either on the gender of the candidate (columns 2 and 3). In sum, there is no evidence suggesting that male or female evaluators have different information about the quality of male and female candidates.
Conclusions
In this paper, we analyze how the gender composition of evaluation committees affects the chances of success of candidates. We use the exceptional evidence provided by qualification evaluations to Full and Associate Professor positions in Italy. These competitions involved around 70,000 applicants and 1,000 evaluators and, due to their institutional design, they provide an extraordinary large-scale natural randomized experiment. The composition of evaluation committees is decided using a random lottery. As a result, groups of male and female candidates with similar characteristics face committees with different gender compositions.
On average, women are as likely to qualify than equally productive men. However, this gender gap varies significantly depending on the gender composition of evaluation committees. The presence of female evaluators in the committee has a significant negative impact on the success rate of female and male candidates. Each additional woman in the committee decreases the chances of success of female applicants by two percentage points relative to male applicants. Our analysis also shows that this effect is due to evaluators' behaviour, and not to candidates' potential decision to withdraw from the competition. Information from individual votes within committees suggests that this bias partly reflects the differential behavior of male evaluators when women are present in the committee. Nonetheless, we are unable to provide a clear-cut explanation of why committees including female evaluators are relatively tougher with female candidates.
Our results have important policy implications for the introduction of gender quotas in evaluation committees in academia. These quotas have been introduced in several countries and they are intended to improve meritocracy and increase the presence of women in the upper echelons of the academic career. One possible justification would be the that all-male committees are biased in favor of male candidates (or the type of research done by men). Our results are not consistent with this hypothesis. In fact, mixed gender committees are less favorable towards women than all-male committees.
There are certain features of quotas that are not captured by our analysis. Evaluators that are explicitly chosen to represent a minority might behave differently, perhaps being more inclined to look positively at candidates belonging to their own group. Moreover, maybe once quotas are introduced, the strategic incentives of evaluators can be affected. For instance, given the disproportionate time that senior women would have to spend sitting in committees, there might be an incentive to increase the number of women that qualify. Keeping in mind these limitations, our results suggest that the introduction of gender quotas in evaluation committees might have unintended consequences. Quotas might be detrimental both for senior female researchers, who would have to spend more time sitting in committees, and for junior ones, who might have lower chances of success. A back of the envelope calculation suggests that a rule requiring the presence of at least 40% of women (or men) would imply that 700 less women qualify. Moreover, female full professors would have to form part of committees at least 3 times more often than men, and they would probably end up having less time to devote to their own research than their male colleagues.
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23 We have chosen the 40% threshold following the example of countries such as Spain or Norway. In our data, only 18% of eligible evaluators are women. In order to satisfy a 40% quota, this implies that women would have to participate in committees at least 3 times as often as men [(0.4/0.18)/(0.6/0.82)]. On the other hand, 26,275 female candidates participated in these qualification exams. According to the estimate in Table 7 , column 3, with a 40% quota 711 additional women would have failed to qualify [-0.123*(0.40-0.18 Zinovyeva, Natalia and Manuel Bagues (2014) , "The Role of Connections in Academic Promotions," American Economic Journals: Applied Economics, forthcoming.
Figure 1: Sample Individual Evaluation
The candidate has been Ricercatore universitario at the Università di XXX since 2006. His scientific work is concerned with the development of democracy, including a monograph on the role of public opinion in political thought and a series of contributions concerning English and Anglo-American thought and developments from the 17th through 19th centuries, with special reference to Edmund Burke. The candidate is a member of the "Re-Imagining Democracy in the Mediterranean, 1750-1860" project, based at the University of Oxford. The candidate has a significant number of international conference participations, among which those in which the English have invited him to speak about Burke are perhaps the most indicative of a strong international reputation. In terms of specific contributions, the "silent guest" metaphor is particularly significant in explaining how Burke plays out in the history of Italian political thought. The candidate scores above the median on two of the three indicators of impact and has substantial relevant teaching experience. On the basis of the application submitted, the candidate merits approval of the request for the abilitazione scientifica.
ROMANO Andrea
Il candidato Mauro Lenci presenta una produzione composta da quattro monografie (una composta nel 1999; una nel 2007 e due nel 2012); quattro articoli (di cui però solo uno databile al recente decennio) in riviste varie di cui solo una qualificata del settore; tre contributi in miscellanee scientifiche prossime al settore; l'introduzione ad un volume di M. Philp. Buona parte di tali lavori concerne principalmente argomenti riguardanti l'opinione pubblica; la cultura politica neofascista; taluni aspetti del pensiero del Montesuieu e di Burke. Nel complesso tale produzione del candidato risulta coerente con le tematiche proprie del settore concorsuale. La stessa presenta altresì taluni aspetti di originalità, è ben fondata metodologicamente e ha taluni caratteri innovativi. Complessivamente è pertanto da ritenersi buona. La collocazione editoriale è accettabile e i vari contributi appaiono armonicamente ben distribuiti nel tempo, sia per numero che per qualità, presentando nel periodo più recente un vuoto nel biennio [2008] [2009] . L'impatto dei lavori del candidato nello specifico settore concorsuale SPS/02, Storia delle dottrine politiche, può considerarsi apprezzabile. Lo stesso ha partecipato, anche come relatore ed organizzatore, a vari convegni del settore ed ha tenuto e ricopre incarichi d'insegnamento nel settore proprio della Storia delle dottrine politiche (SPS/02). Il candidato rispetta altresì gli indicatori quantitativi minimi previsti per lo specifico settore. Per quanto attiene alla metodologia utilizzata e al rlievo dei contenuti, la produzione del candidato appare nel complesso convincente. Ritengo pertanto che il candidato abbia la suffiente maturità scientifica per essere preso in considerazione ai fini del conferimento dell'abilitazione nazionale alla seconda fascia per il settore 14/B1, specificamente per il settore scientifico disciplinare SPS/ 02, Storia delle dottrine politiche.
RUGGE Fabio
Il candidato, ricercatore all'Università di Pisa, ha svolto una buona attività didattica (SSD SPS/02); raggiunge 2 mediane su 3. Presenta quattro monografie (tre dal 2002, due nel 2012). Discreta sia quella sull'opinione pubblica nella storia del pensiero politico (ETS, Pisa 2012), sia l'altra sulla cultura politica del neofascismo italiano (Pisa University Press, 2012) . Di altro e più alto livello è "Le metamorfosi dell'antilluminismo" (Edizioni Plus, Pisa 2007) . Presenta quattro contributi in volume (uno in inglese) e una introduzione in lingua inglese, in collaborazione (2011) editi sempre da ETS. Infine tre articoli, tra i quali uno in lingua inglese su Burke a cui Lenci dedica anche un altro articolo. Il candidato va sicuramente tenuto in considerazione positiva per l'Abilitazione alla funzione docente di II Fascia nel SC 14 B1 e specificamente nel SSD SPS/02. Note: Each bar provides information on the success rate of a group of candidates. Candidates are classified in four groups, depending on the number of dimensions where their productivity is above the median in the corresponding category. The first bar provides information for candidates who are above the median in every dimension. The second, third and fourth provide information for candidates that excel in one, two and three dimensions respectively. Note: OLS estimates. The Expected female share among evaluators was computed using 1000 simulated draws from the pool of eligible evaluators, taking into account the constraint that committees cannot include more than one member from the same university. Standard errors clustered at the field level are reported in parentheses. *** denotes significance at 1%, ** significance at 5% and * significance at 1%. Note: The dependent variable is an indicator for candidates that qualified. Columns 1 and 2 provide OLS estimates. In columns 3-7 the share of female evaluators in the final committee has been instrumented using the outcome of the initial random draw. Quality controls include normalized CV length, publications (by type), average number of coauthors, proportion of first and last-authored articles, total Article Influence Score, A-journal articles, and the indicator for a permanent position in an Italian university in the same field. Individual controls include quadratic control for age, normalized application order, and indicators for researchers based abroad, exact position and university. Expected share of women in the committee is computed for an average of 1000 simulated draws from the pool of eligible evaluators, taking into account the constraint that committees cannot include more than one member from the same university. It is centered to have zero mean in the corresponding sample of candidates. Standard errors clustered at the field level are reported in parentheses. *** denotes significance at 1%, ** significance at 5% and * significance at 1%. Note: The dependent variable is an indicator for candidates who withdrew their application before the evaluation took place. Columns 1 and 2 provide OLS estimates. In columns 3-7 the share of female evaluators in the final committee has been instrumented using the outcome of the initial random draw. Quality controls include normalized CV length, publications (by type), average number of coauthors, proportion of first and last-authored articles, total Article Influence Score, A-journal articles, and the indicator for a permanent position in an Italian university in the same field. Individual controls include quadratic control for age, normalized application order, and indicators for researchers based abroad, exact position and university. Expected share of women in the committee is computed for an average of 1000 simulated draws from the pool of eligible evaluators, taking into account the constraint that committees cannot include more than one member from the same university. It is centered to have zero mean in the corresponding sample of candidates. Standard errors clustered at the field level are reported in parentheses. *** denotes significance at 1%, ** significance at 5% and * significance at 1%. Note: Each observation corresponds to a candidate-evaluator pair. The dependent variable takes value one (zero) if the vote was positive (negative). Standard errors are clustered at the field level. Quality controls include normalized CV length, publications (by type), average number of coauthors, proportion of first and last-authored articles, total Article Influence Score, A-journal articles, and the indicator for a permanent position in an Italian university in the same field. Individual controls include quadratic control for age, normalized application order, and indicators for researchers based abroad, exact position and university. Note: The left-hand side is the log number of words contained in the collective report (column 1) or in the individual evaluation report of each committee member (columns 2 and 3). Quality controls include normalized CV length, publications (by type), average number of coauthors, proportion of first and last-authored articles, total Article Influence Score, A-journal articles, and an indicator for a permanent position in an Italian university in the same field. Individual controls include quadratic control for age, normalized application order, and indicators for researchers based abroad, exact position and university.
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